Segmental Small-Bowel Gangrene Associated with Yersinia pseudotuberculosis Infection by Seddik, H et al.
Selection of our books indexed in the Book Citation Index 
in Web of Science™ Core Collection (BKCI)
Interested in publishing with us? 
Contact book.department@intechopen.com
Numbers displayed above are based on latest data collected. 
For more information visit www.intechopen.com
Open access books available
Countries delivered to Contributors from top 500 universities
International  authors and editors
Our authors are among the
most cited scientists
Downloads
We are IntechOpen,
the world’s leading publisher of
Open Access books
Built by scientists, for scientists
12.2%
122,000 135M
TOP 1%154
4,800
7 
Segmental Small-Bowel Gangrene Associated 
with Yersinia pseudotuberculosis Infection 
H Seddik1, A El Khattabi2, A Abouzahir2, O El Mansari3,  
H En-Nouali4 and M Rabhi5 
1Department of Gastroenterology, Military Hospital, Guelmim, 
2Department of Internal Medicine, Military Hospital, Guelmim, 
3Department of Surgery, Military Hospital, Guelmim,  
4Department of Radiology, Military Hospital, Guelmim,  
5Department of Internal Medicine, Mohammed V Military Teaching Hospital, Rabat,  
Morocco 
1. Introduction 
Yersinia pseudotuberculosis (Y. pseudotuberculosis) is a gram- negative facultative anaerobe 
bacillus that can grow at low temperature (4°C). Consequently, the quantity of bacteria in 
food after several days of conservation in a refrigerator increases dramatically. It belongs, 
together with its homologue Yersinia pestis, to the family of Enterobacteriaceae. Yersinia 
pseudotuberculosis strains can be divided into 5 different serotypes. Yersiniosis has a wide range 
of clinical manifestations. The commonest is a self limiting gastroenteritis [1], but more 
serious variants may occur, such as appendicitis like syndrome [2] or crohn like disease [3]. 
We describe a small bowel necrosis associated with Y. pseudotuberculosis infection. 
2. Case report 
A 50 years old man was admitted to the emergency room with a seven day history of diffuse 
abdominal pain, fever, 4 time per day bloody diarrhea and weight loss. He received oral 
amoxicillin clavulanate two gram a day during four days without improvement. On 
physical examination, he had a temperature of 39 °C and a generalized abdominal 
tenderness to deep palpation, especially on the lower right quadrant. Laboratory work-up 
yielded the following: ; white blood cell count, 14.6×109 L-1; C-reactive protein,150 mg L-1 
(normal <5); Renal Function, electrolytes, amylasemia, Blood and urine cultures were 
normal. Plain abdominal roentgenogram showed small bowel gas localized in the lower 
right quadrant. Abdominal ultrasound and CT scan showed thickening of an ileal loop and 
the mesenteric wall associated with intraabdominal effusion (figure 1). On the third day of 
admission, severe abdominal pain developed, the abdomen was protuberant, and bowel 
sounds were absent. Emergency exploratory laparotomy was performed. Seropurulent 
effusion and necrosis involving 30 cm of the distal part of the small bowel, at about 24 
centimeters from the ileocecal valve was found. The mesentery appeared thickened and 
there was also found an extended thrombosis of all mesentery veins, draining the area of 
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bowel necrosis. Resection of the necrotic small bowel was performed (figure 2) and 
histology showed extensive hemorrhagic necrosis affecting all the layers of the ileum and 
transmural inflammation of the ileum and the venous walls with neutrophils. Histological 
findings were not consistent with Crohn disease and no pathogenic organisms were 
cultured from the specimen. However, as suggested by histological findings, Y. 
pseudotuberculosis serology was performed and found positive with an antibody titre of 
1/440, consistent with recent Y. pseudotuberculosis infection. Blood coagulation tests were 
normal. Tuberculin skin test and a Ziehl-Neelsen stain of the sputum for acid-fast bacilli, 
and serology for brucellosis and salmonellosis were negative. Antibiotic therapy with 
ciprofloxacin was started. On the twenth day post surgery the patient was discharged, in 
good clinical conditions. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 1. Abdominal computed tomography scan with injection showing a thickened ileal loop 
with infiltration of its mesentery  and   peritoneal effusion. 
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Fig. 2. Resected specimen showing necrotic ileal loop. 
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3. Discussion 
The distribution of Y pseudotuberculosis infection is worldwide but it could be most 
commonly found in countries with cold and temperate climate. It is a bacterium isolable 
from the earth, from water, from a variety of foodstuffs and from human beings and 
animals. The animal reservoirs include many mammalian and avian hosts, such as dogs, 
cats, horses, cattle, rabbits, deer, rodents, and birds. An example of occupational exposure to 
Y pseudotuberculosis related to animal reservoirs involves butchers working in abattoirs 
slaughtering swine. Y pseudotuberculosis infections in humans are primarily acquired 
through the gastrointestinal tract after consumption of contaminated food products. 
Transmission may occur zoonotically, interpersonal or through consumptions of foodstuffs 
(in particular raw or undercooked pork products), unpasteurized milk or water not treated 
with chlorine. The most common manifestations of Y. pseudotuberculosis infection in humans 
are mesenteric lymphadenitis and ileocolitis accompanied by abdominal pain and fever. Y. 
pseudotuberculosis causes mesenteric lymphadenitis and may affect the appendix tissue and 
mimic appendicitis. Inflammation may affect the ileum and sometimes spread to the caecum 
simulating macroscopically Crohn’s disease in its acute phase [4,5]. A mass formation, 
related to Y.P. infection, could occur in the right upper quadrant of the abdomen, which 
could be confused with tumoral lesions. Local complications due to Y. pseudotuberculosis 
have been reported rarely, such as severe bleeding, colonic perforation, subacute 
obstruction, and intussusceptions [6-8]. This is only one similar case of bowel necrosis 
following mesenteric veins thrombosis, due to Y. enterocolitica infection [9]. Colonic 
perforation and intussusception were reported in children and subacute obstruction and 
severe bleeding were reported in adults. We have already published a case report describing 
a small bowel necrosis related to Y. pseudotuberculosis infection [10]. Other manifestations of 
infection may include erythema nodosum, arthralgias, reactive arthritis, and ankylosing 
spondylitis.  Y pseudotuberculosis infection has also been documented to cause lumbar facet 
joint disease. Acute renal failure has been reported, although very rarely. Far East 
scarlatinoid fever was first described in the context of Y pseudotuberculosis infection. A 
scarlatinoid-appearing rash involving the head and neck, upper and lower extremity 
erythema, mucous membrane enanthem, strawberry tongue and features shared with 
Kawasaki disease (eg, coronary artery aneurysms) characterize this syndrome. Y 
pseudotuberculosis is a gram-negative, non–lactose-fermenting coccobacillus that is 
chemically differentiated from other species by its fermentation of sorbitol and ornithine 
decarboxylase activity, among other features. The optimum growth of yersinia occurs on 
MacConkey medium at 20-35°C. The organism is urease-positive. Our case was negative for 
cultures in blood and stools, probably because of the previous antibiotic therapy.  Isolation 
of organism from stool is difficult given the slow growth pattern and overgrowth of normal 
fecal flora [11]. However, stool culture yield may be increased with cold enrichment, special 
culture media, or alkali treatment, but these methods are generally not cost-effective [12]. 
Blood, peritoneal fluid, pharyngeal exudate, and synovial fluid may yield the organism. 
Enzyme-linked immunosorbent assay (ELISA) and agglutination tests may be obtained; the 
antibodies (against the O antigen) may appear soon after the onset of illness and typically 
wane over 2-6 months. However, cross-reaction between antibodies against other organisms 
may obscure the diagnostic picture. These other organisms include other Yersinia, Vibrio, 
Salmonella, Brucella, and Rickettsia species. Polymerase chain reaction (PCR) methods are 
sensitive, efficient, and accurate tools for identifying and serotyping Y pseudotuberculosis 
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[13]. Y pseudotuberculosis infection is often self-limited. However, more toxic presentations, 
including septic syndromes, severe dehydration, or chronic presentation, may warrant 
antibiotic therapy. Yersinia enterocolitica is susceptible to different antibiotics (amino-
glycosides, tetracyclines, trimethoprin-sulfamethoxazole, ciprofloxacin) while it is in general 
resistant to penicillin, to ampicillin and to first-generation cephalosporin. 
4. Conclusion 
Yersinia may be a more important cause of acute abdominal conditions than is currently 
appreciated, and If specific antibody tests would have been performed routinely in every 
case of acute intestinal problems, the positive diagnosis of Y pseudotuberculosis could have 
been made much more commonly. 
Conflict of interest 
None 
5. References 
[1] Bottone EJ. Yersinia enterocolitica: a panoramic view of a charismatic microorganism. CRC 
Crit Rev Microbiol. 1977; 5: 211-41. 
[2] Bottone EJ. Yersinia enterocolitica: The charisma continues. Ctin Microbiol Rev. 1997; 10: 
257-76. 
[3] Boyapalle S, Wesley IV, Hurd HS, Reddy PG. Comparison of culture, multiplex, and 5' 
nuclease polymerase chain reaction assays for the rapid detection of Yersinia 
enterocolitica in swine and pork products. J Food Prot. 2001 ; 64: 1352-61. 
[4] Bülbüloğlu E, Ciralik H, Kantarçeken B, Cetınkaya A, Gül M, Ezbercı F. Yersinia 
pseudotuberculosis colitis presented with severe gastrointestinal bleeding. Turk J 
Gastroenterol. 2010; 21: 179-82. 
[5] Cover TL, Aber RC. Yersinia enterocolitica. N Engl J Med 1989; 321: 17-24. 
[6] De Berardis B, Torresini G, Brucchi M, Marinelli S, Mattucci S, Schietroma M, Vecchio L, 
Carlei F. Yersinia enterocolitica intestinal infection with ileum perforation: report of a 
clinical observation. Acta Biomed. 2004; 75: 77-81 
[7] Grant H, Rode H, Cywes S. Yersinia pseudotuberculosis affecting the appendix. J Pediatr 
Surg 1994; 29: 1621. 
[8] Leino RE, Renvall SY, Lipasti JA, Toivanen AM. Small-bowel gangrene caused by 
Yersinia enterocolitica III. Br Med J. 1980; 280: 1419. 
[9] Parfenov AI, Chizhikova MD. Chronic and lingering Yersinia ileitis. Ter Arkh 2002; 74: 
77-80. 
[10] Pulvirenti D, Aikaterini T, Neri S. Septicemia, hepatic abscess, and encephalitis due to 
Yersinia enterocolitica. J Clin Gastroenterol. 2007; 41: 333-4 
[11] Savin C, Carniela E. Les diarrhées d'origine bactérienne : le cas de Yersinia enterocolitica. 
Revue Francophone des Laboratoires 2008; 400: 49-58. 
[12] Seddik H, Ahtil R, En-Nouali H, El Khattabi A, El Mansari O. Small-bowel gangrene 
revealing a Yersinia pseudotuberculosis infection. Gastroenterol Clin Biol. 2009; 
33:118-20.  
www.intechopen.com
 Gangrene – Current Concepts and Management Options 
 
90
[13] Tertti R, Vuento R, Mikkola P, Granfors K, Mäkelä AL, Toivanen A. Clinical 
manifestations of Yersinia pseudotuberculosis infection in children. Eur J Clin 
Microbiol Infect Dis. 1989; 8: 587-91.  
www.intechopen.com
Gangrene - Current Concepts and Management Options
Edited by Dr. Alexander Vitin
ISBN 978-953-307-386-6
Hard cover, 178 pages
Publisher InTech
Published online 29, August, 2011
Published in print edition August, 2011
InTech Europe
University Campus STeP Ri 
Slavka Krautzeka 83/A 
51000 Rijeka, Croatia 
Phone: +385 (51) 770 447 
Fax: +385 (51) 686 166
www.intechopen.com
InTech China
Unit 405, Office Block, Hotel Equatorial Shanghai 
No.65, Yan An Road (West), Shanghai, 200040, China 
Phone: +86-21-62489820 
Fax: +86-21-62489821
Gangrene is the term used to describe the necrosis or death of soft tissue due to obstructed circulation,
usually followed by decomposition and putrefaction, a serious, potentially fatal complication. The presented
book discusses different aspects of this condition, such as etiology, predisposing factors, demography,
pathologic anatomy and mechanisms of development, molecular biology, immunology, microbiology and more.
A variety of management strategies, including pharmacological treatment options, surgical and non-surgical
solutions and auxiliary methods, are also extensively discussed in the bookâ€™s chapters. The purpose of the
book is not only to provide a reader with an updated information on the discussed problem, but also to give an
opportunity for expert opinions exchange and experience sharing. The book contains a collection of 13
articles, contributed by experts, who have conducted a research in the selected area, and also possesses a
vast experience in practical management of gangrene and necrosis of different locations.
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